Pachytene analysis in the genus Oryza was initiated by Yao, Henderson and Jodon (1958) and demonstrated the structural hybridity in intervarietal rice hybrids. Shastry, Ranga Rao and Misra (1960) employed this analysis for karyomorpho logical studies in rice and indicated the potentialities of using this technique for various prohlems.
They observed two median, eight sub-median and two sub-telocentric chromo somes in 0. sativa at pachytene. Sen (1963) reported the 12 chromosomes of Indica variety at pachytene were distributed as two median, nine sub-median and one sub-telocentric. Misra (1965) from his pachytene analysis reported that out of the 12 chromosomes in the complement of O. officinalis, 10 chromosomes were median and two were sub-median. He also recorded the proportions of length between the shortest and longest chromosomes in the complement was 1:2.6.
Under the section Officinalis (Ghose et al. 1956 ), the old world tetraploid species, viz., O. minuta, O. malampuzhensis and O. schweinfurthiana were having the genome constitution of BBCC and the new world tetraploid species, viz., O. alta, O . latifolia and O, grandiglumis were having CCDD genomes. But diploid species with CC genome alone (O. officinalis) were found. Species with BB and DD genomes in diploid condition are yet to be located. Richharia (1960) suggested that B, C and D genomes were variants of C genome of O. officinalis. Sasaki (1935) (Fig. 9) . The hybrid seeds were dehusked and germinated in petri dishes during July 1968 and were transplanted in earthen pots and maintained in the green house. Inflorescence of proper stage was collected in acetic alcohol (3:1). Traces of ferric chloride was added to the fixative to improve the staining of chromosomes. After keeping the material in the fixative for 24 hours, it was transferred to 70% alcohol, where it was stored till use.
Anthers removed from the spikelet of proper stage were transferred to a drop of one percent acetocarmine on a slide and pollen mother cells from the anther wall were separated out with the help of a needle and covered with cover glass. The slide was warmed gently and then pressed with thumb. Depending upon necessity, a few drops of 45% acetic acid was added to the side of the cover glass to reduce the staining of cytoplasm.
Cytological observations of the microsporocytes in the parents (Figs. 3 to 8) as well as in the F, were made, starting from pachytene upto pollen formation. Pollen sterility was studied by dusting the pollen on the slide and testing it with iodine solutions.
Individual chromosomes at pachytene stage were identified by absolute lengths (actual length in microns), relative length (absolute length expressed as percentage of the total chromatin length), arm ratio (length of the short arm, divided by the length of the long arm). In the satellited chromosomes , the length of satelli te was included in the respective arm . The chromosomes were numbered from 1 to 12 in the descending order of their main absolute lengths . On the basis of arm ratios, the chromosomes were classified as median -having arm ratio ranging from 0.67 to 1.00; sub-median from 0 .34 to 0.66 and sub-telocentric less than 0.34. 
Results
Meiotic behaviour in the hybrid was irregular. At pachytene, diplotene, diakinesis and metaphase I stages, pairing was observed mostly between two chro mosomes only, though there was variation from complete univalent formation to the association of 7 bivalents (Figs. 17, 18, 19) . At pachytene interstitial unpaired segments were noted (Figs. 10, 11 and 14) indicating non-homologous regions in the bivalents. Rarely trivalent (Fig. 18 ) and quadrivalent formation was observed at diakinesis and metaphase I stages. At metaphase I the univalents migrated earlier to the poles and the bivalents were delayed at the equatorial region (Fig. 20) . No micronuclei were observed either at dyad or at tetrad stages . At anaphase II and telophase II stages 23.1 and 26.7 percent of cells showed laggards (Fig. 21 ).
Figs. (Ideogram for all chromosomes are given in Fig.  16 ).
Though bivalent formation was present, there were intercalary differential segments and asynaptic ends (Fig. 14) . At diplotene, varying bivalent association from 1 to 7 was observed in 51 out of 52 cells studied. But 2 bivalents were observed in more number of cells (38.5%). 17, diakinesis with 7 bivalents and 10 univalents. One cell showed a chromosome association of 1III, +4II+131. At diakinesis, out of the 128 cells studied, 21 (16.4%) cells had 24 univalents, 81 (63.3%) had 1 to 2 bivalents while 24 (18.7%) cells showed 3 to 7 bivalents. One cell was observed with a chromosome association of 1III, +1II+19I
and another cell with 1Iv+3III+ 14I Table 2 .
Out of 158 cells analysed at anaphase I, 51 (32.3%) were fully separated with two groups of chromosomes at poles (Fig. 22) , while 83 (52.5%) had varying num bers of bivalents as well as univalent laggards. In 24 (15.2%) cells stickiness was observed (Fig. 21) .
Out of 26 cells studied at anaphase II 6 cells (23.1%) showed laggards and at telophase II eight (26.7%) out of 30 cells had laggards, others being normal. offcinalis.
The differences with regard to the absolute lengths, arm ratios, centromere positions, exhibited by the two chromosome complements in the hybrid are neglig ible and the corresponding univalents could be easily matched (Fig. 16 ). There is also bivalent formation upto a maximum of seven. These two facts give an indi cation of that the genomes of O. punctata and O. eichingeri are partly homologous. Sampath (1963) postulated that BB, CC and DD genomes are similar, differing in a few loci which completely controlled chromosome pairing behaviour. Sharma (1964) suggested that extrapolates of BB and DD genomes do not go beyond the limits of characteristics of the section Officinalis, indicating that the two genomes are having similarities with CC genome. Present work, cyto logically proves the hypothesis put forward on the basis of morphological chara cteristics and extrapolation studies by Richharia (1960) , Sampath (1963) and Sharma (1964) in that the genomes of O. punctata and O. eichingeri which might fall within BB, CC and DD genomes of the section Officinalis are homologous karyomorpho logically.
At diakinesis and metaphase I stages of the hybrid, there has been bivalent formation upto a maximum of seven which further supports the hypothesis of partial homology of O. punctata and O. eichingeri. If the bivalents in the hybrid are suspected to be due to autosyndesis between the chromosomes of the same genome, since rice is a secondary polyploid (Nandi 1936) and 1 or 2 bivalents have been observed in a haploid plant (Morinaga and Fukushima 1934) , even then the number of bivalents cannot go beyond four. But in the present study, a maximum of seven bivalents have been observed, which can only be possible due to partial homology of the two genomes. At diplotene, diakinesis and metaphase I stages also, pairing was observed mostly between two chromosomes, though there were variations from complete univalent formation to the association of 7 bivalents . Rarely trivalent and tetra valent associations were observed. At anaphase I and telophase I abnormalities observed accounted for about 85% and in anaphase II and telophase II , it was about 25%.
From the above observations, it has been concluded that the two species, 0. punctata and O. eichingeri might fall within BB, CC and DD genomes of the section Officinalis, both are homologous and are having many karyomorphological similar ities.
